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1 February 1999 


Applicant 

Tetra Laval Holdinqs & Finance SA et al 



This international search report has been prepared by this International Searching Authority and is transmitted to the 
applicant according to Article 18. A copy is being transmitted to the International Bureau. 


This international search report consists of a total of ^ sheets. 


| x| * l * s a ' so accompanied by a copy of each prior art document cited in this report. 


1. | | Certain claims were found unsearchable (See Box I). 


2. | | Unity of invention is lacking (See Box II). 


3. | | The international application contains disclosure of a nucleotide and/or amino acid sequence listing and the 
international search was carried out on the basis of the sequence listing 


□ 


filed with the international application. 


□ 


furnished by the applicant separately from the international application, 




I 1 but not accompanied by a statement to the efTect that it did not include 

matter going beyond the disclosure in the international application as filed. 


□ 


transcribed by this Authority. 


4. With regard to the title, I y I 


the text is approved as submitted by the applicant. 


□ 


the text has been established by this Authority to read as follows: 


5. With regard to the abstract, 






the text is approved as submitted by the applicant. 


□ 


the text has been estabb'shed, according to Rule 38.2(b), by this Authority as it appears 
in Box III. The applicant may, within one month from the date of mailing of this inter- 
national search report, submit comments to this Authority. 


6. The figure of the drawings to be published with the abstract is: 


Figure No. 3 | ) 


as suggested by the applicant. None of ^ fj gures . 
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because the applicant failed to suggest a figure. 
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because this figure better characterizes the invention. 
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Authority and is transmitted to the applicant according to Article 36. 



opal Preliminary bxamiiu 

TC 1 700 



This REPORT consists of a total of 



sheets, including this cover sheet 



I I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
— been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 
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Basis of the report 
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vn 
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Vffl 
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sntive step and industrial applicability 
Reasoned statement under Article 35(2) with regard to novelty, inventive steoor ifMs^^a^jplicability; 

.... ....... ^ 
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citations and explanations supporting such statement 
Certain documents cited 
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Authorized officer 
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International application No. 
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I. Basis of the report 



1 . With regard to the elements of the international application:* 
the international application as originally filed 

I | the description: 

pages 

pages 

pages _ 



, as originally filed 
, filed with the demand 



I I the claims: 

pages 

pages 

pages 

pages 



, filed with the letter of 



, as originally filed 

, as amended (together with any statement) under article 19 
, filed with the demand 



1 | the drawings: 

pages 

pages 

pages 



, filed with the letter of 



, as originally filed 
, filed with the demand 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, filed with the letter of 



, as originally filed 
, filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language English which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
the language of publication of the international application (under Rule 48.3(b)). 



I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
1 1 or 55.3V 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

| | contained in the international application in written form. 

| 1 filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

1 | furnished subsequently to this Authority in computer readable form. 

r I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international arjolication as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 
1 I the description, pages 

I I the claims, Nos. 

I 1 the drawings, sheet/fig 

5 I I ™ S report ^ ° €en established as if (some of) the amendments had not been made, since they have been considered to go 
* 1 — 1 beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed'* and are annexed to this report since they do not contain amendments (Rules 70. 16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item land annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



Statement 

Novelty (N) 



Claims 
Claims 



4-10 



1-3 



YES 
NO 



Inventive step (IS) 



Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 



4-6.9-10 



1-3»7»fi 



1-1Q 



YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 

The claimed invention relates to a method and an apparatus for 
forming and thermosealing one end of a packaging container. 
The method comprises the steps of conveying the containers, 
bringing a mouth of the container to a flattened position, to 
heat the thermoplastic material located on the sealing fins 
and to seal together flattened walls. The apparatus includes a 
conveyor, forming means to flatten a mouth of the container, 
heating means to heat the thermoplastic material located on 
the sealing fins and a compressing means to bring the heated 
wall means together. 

Document US, 2979995, A discloses an apparatus and a method 
for closing and sealing liquid containers. A conveyor 
continuously displaces the containers through a forming 
station in contact with mechanical forming means (16, 17). A 
pair of heating elements (26, 27) heats the container's liner 
and a pair of pressure wheels (28, 29) seals together the 
walls of the liner. 

The document discloses a method identical to the one described 
in claims 1 and 2 and also a device identical to the one 
described in claim 3. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: V 

Document SE, 390716, C discloses a container fabricating 
machine having a forming mechanism for erecting and bottom 
sealing paperboard container blanks and a filling mechanism 
for filling and top-sealing the bottom formed containers- The 
filling mechanism includes a feeding mechanism that receives 
the containers from the transfer mechanism and grips all four 
corners of the bottom formed containers while advancing them 
through the filling mechanism's filling and sealing operations 
and that is readily adjustable to accommodate containers of 
various base sizes without disturbing the machine's overall 
synchronisation. Heating means heats the container's liner and 
a pair of pressure means seals together the walls of the 
liner. 

The document discloses a method identical to the one described 
in claims 1 and a device identical to the one described in 
claim 3 . 

Consequently, the subject matter of claims 1-3 lack novelty. 

To use conductor means to heat a laminate is obvious to one 
skilled in the art. 

Consequently, the subject matter of claims 7 and 8 lack 
inventive step . 

The subject matter of claims 1-10 fulfils the requirement of 
industrial applicability. 

Document US, 3120089, A discloses an apparatus and a method 
for closing and sealing containers. A conveyor displaces the 
containers through a forming station in contact with 
mechanical forming means. A pair of heating elements heats the 
container' s liner and a pair of pressure means seals together 
the walls of the liner. 
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Continuation of: V 

Document US, 4473989, A discloses a method for sealing and 
filling pouches. The process which comprises expanding each 
pouch, dropping them into a holding hole of a pouch supporting 
base, a filling up operation process a fixed quantity of 
substances are injected in pouches as soon as a push-up plate 
of the pouch supporting base contacts and pushes up the lower 
end of filling up nozzle cover in the filling up operation 
station. A seal operation process comprises sealing the 
filling mouth portion of the filled pouches with a heat sealer 
and a collecting operation process separates hermetically 
sealed pouches from the holding holes of the pouch support 
base using lifting belts. 

Document US, 3861123, A discloses an apparatus for 
automatically creasing and folding the open ends of filled 
bags. It includes opposed gripping belts for moving the bags 
linearly and continuously through creasing and trimming 
stations at which rollers form two creases in and trim the 
sheet material of the end section of each bag and then through 
two folding stations each of which folds the end section upon 
itself about one of the creases. The shafts for rotary and 
axial motion are mounted in a plane parallel with that of the 
guide surfaces. 

These devices are not considered to be of particular relevance 
to the present claimed invention. 
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with the one chosen by the applicant The full name or two-letter code of that Authority may he indicated by the applicant on the line below: 

I PEA/ 
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DEMAND 

under Article 3 1 of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 



CHAPTER II 
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For Internationa! Preliminary Examining Authority use only 

Date of receipt of DEMAND 



Box No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 


Applicant's or agent's File reference 

TP 1299-WO 


International application No. 

PCT/SE00/00163 


International filing date (day/monthfyear) 

27-01-2000 


(Earliest) Priority date (day/ month/year) 

01-02-1999 



Title of invention 

A METHOD AND AN APPARATUS FOR FORMING AND THERMOSEALING PACKAGING 
CONTAINERS 



Box No. II APPLICANT(S) 



Name and address: (Family name followed by given name; for a legal entity, full official designation 
The address must include postal code and name of country.) 

TETRA LAVAL HOLDINGS & FINANCE SA 
Avenue General-Guisan 70 
CH-1009 PULLY Switzerland 


Telephone No.: 

+ 41 21 729 2211 


Facsimile No.: 

+ 41 21 729 2759 


Teleprinter No.: 

21 455811 


State (that is. country)_of nationality: 

CH 


State (that is, country) of residence: 

Switzerland 
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HEIN0NEN, Esko 
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S-241 93 ESLOV 
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ANDERSSON, Mikael 
Vierydsvagen 158 
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Sweden 
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SE 


Sweden 



Name and address: (Family name followed by given name; for a legal entity, full official designation The address must include postal code and name of country.) 
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State (that is, country) of nationality: 


State (that is, country) of residence: 
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Box No. til AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is | X | agent | | common representative 

and SZ1 nas hccn a PP°'"tcd earlier and represents the applicant(s) also for international preliminary examination. 

I I is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked. 

[ | is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to 
the agent(s)/common representative appointed earlier. 



Name and address: (Family name followed by given name: for a legal entity, full official designation. 
The address must include postal code and name of country.) 

BENTZ , Christer 

AB TETRA PAK 

Ruben Rausings gata 

S-221 86 LUND Sweden 



Telephone No.: 

+ 46 46 361448 



Facsimile No.: 

+ 46 46 137923 



Teleprinter No.: 

32140 TP LUNDS 



□ Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special addr ess to which correspondence should be sent. 



Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

1. The applicant wishes the international preliminary examination to start on the basis of: 
IX I the international application as originally filed 



the description 


□ 


as 




□ 


as 


the claims 


□ 


as 




□ 


as 




□ 


as 


the drawings f 


□ 


as 




□ 


as 



2. I I The applicant wishes any amendment to the claims under Article 19 to be considered as reversed. 



| | The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 
from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 1 9 or a notice from the applicant that he does not wish to make such amendments (Rule 69. 1(d)). (This check- 
box may be marked only where the time limit under Article 1 9 has not yet expired) 

Where no check-box is marked, international preliminary examination will start on the basis of the international application 
as originally filed or, where a copy of amendments to the claims under Article 19 and/or amendments of the international application 
under Article 34 are received by the International Preliminary Examining Authority before it has begun to draw up a written opinion 
or the international preliminary examination report, as so amended. 



Language for the purposes of international preliminary examination: English 

I X | which is the language in which the international application was filed. 

I 1 which is the language of a translation furnished for the purposes of international search. 

1 | which is the language of publication of the international application. 

| | which is the language of the translation (to be) furnished for the purposes of international preliminary examination. 



Box No. V ELECTION OF STATES 



The applicant hereby elects all eligible States (that is. all States which have been designated and which ere bound by Chapter // of 
the PCT) 

excluding the following States which the applicant wishes not to elect: 
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The demand is accompanied by the following elements, in the language referred to in 
Box No. IV, for the purposes of international preliminary examination: 



1. translation of international application 

2. amendments under Article 34 

3. copy (or, where required, translation) of 
amendments under Article 19 

4. copy (or. where required, translation) of 
statement under Article 19 

5. letter 

6. other (specify) 



sheets 
sheets 

sheets 

sheets 
sheets 
sheets 



For International Preliminary 
Examining Authority use only 



received 

□ 
□ 

□ 

□ 
□ 
□ 



not received 

□ 
□ 

□ 

□ 
□ 
□ 



The demand is also accompanied by the item(s) marked below: 

1. | X I fee calculation sheet 

2. | | separate signed power of attorney 

3. I I copy of general power of attorney; 
reference number, if any: 



4. | | statement explaining lack of signature 

5. I I nucleotide and < 
computer readai 

6. | | other (specify): 



5. I I nucleotide and or amino acid sequence listing in 
computer readable form 
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OR COMMON REPRESENTATIVE 



S'exf to each signature, indicate the name of the person signing and 




\city in which the person signs (if such capacity is not ohious from reading the demand). 



INGS & FINAN 



ster Bentz 
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1 . Date of actual receipt of DEMAND: 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60. 1(b): 



3 I 1 The date of receipt of the demand is AFTER the expiration of 19 months 

I ' from the priority date and item 4 or 5, below, does not apply. 



□ 



The applicant has beer, 
informed accordingly. 



A | | The date of receipt of the demand is WITHIN the period of 19 months from the priority date as extended bv virtue of 
4 - I I Rule 80.5. 



5 I I Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival 
I 1 is EXCUSED pursuant to Rule 82. 



For International Bureau use only 
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Applicant 
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Calculation of prescribed fees 



I . Preliminary examination fee 



Handling fee (Applicants from certain States are 
entitled to a reduction of 75% of the handling fee. 
Where the applicant is (or all applicants are) so en- 
titled, the amount to he entered at II is 25% of the \ 
handling fee.) [ 



3. Total of prescribed fees 

Add the amounts entered at P and H 
and enter total in the TOTAL box 



Mode of Payment 








1 1 authorization to chare 

IX 1 account with the IP E 


>e deposit 
K (see below) 


□ 


cash 


| | cheque 




□ 


revenue stamps 


| | postal money order 




□ 


coupons 


| | bank, draft 




□ 


other (specify): 




Deposit Account Authorization (this mode of payment may not be available at all IPEAs) 

The I PEA/ SE |X | is hereby authorized to charge the total fees indicated above to my deposit account. 

□ (this check-box may be marked only if the conditions for deposu^ccounts of h 
authorized to charge any deficiency or credit any overnavmcnt in thcA 
my deposit account 



164020 



06-07-2000 



Deposit Account Number 



Date (day/monthfyear) 




Signafyre Christer Bentz / 
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A METHOD AND AN APPARATUS FOR FORMING AND 
THERMOSEALING PACKAGING CONTAINERS 

TECHNICAL FIELD 
5 The present invention relates to a method for forming and 

thermosealing one end of a packaging container comprising layers of 
thermosealable material, the packaging container being displaced by means 
of a conveyor through a forming station and a sealing station. 

The present invention also relates to an apparatus for forming and 
10 thermosealing one end of a packaging container which is displaced by 
means of a conveyor through a forming station and a sealing station. 

BACKGROUND ART 

Consumer packages for liquid contents such as milk or juice have 

15 long been known in the art and occur in numerous different types and sizes. 
The packaging containers are normally manufactured from a laminated 
material which comprises layers of fibrous material, e.g. paper, as well as 
layers of thermoplastic which not only render the packaging laminate liquid - 
tight but also make for thermosealing thereof. The laminate may also include 

20 additional layers, for example layers of gas barrier material such as 
aluminium foil (Alifoil) for further improving the properties of the laminate 
in protecting and keeping the product packed in the packaging container in 
pristine condition. 

In a common type of packing and filling machine which is described 

25 in European Patent 217.282, a semi-manufacture is utilised in the form of 
tubular, flat-laid packaging container blanks. The blanks are provided in a 
per se known manner with a longitudinal seal as well as a pattern of crease 
lines in order to make for reforming of both ends of the blank into an end 
portion (top and bottom portion, respectively). Normally, the prefabricated, 

30 flat-laid blank is raised so that it obtains a square or rectangular cross- 
sectional configuration, whereafter it is provided, by folding and sealing of 
end wall panels located at the one end of the blank and defined by means of 
crease lines, with a liquid-tight bottom. With the aid of a conveyor, the blank 
provided with a bottom is thereafter displaced to a filling station in which it 

35 is supplied with the desired quantity of suitable contents, e.g. milk. After 
completed filling, the thus filled blank is displaced an additional step to a 



WO 00/44619 



PCT/SE00/00163 



2 

subsequent sealing station in which the upper end of the blank (after 
possible additional forming) is sealed together in a liquid-tight transverse 
seal. In the forming operation, triangular corner flaps occur for reasons of 
geometry, and the flaps may be folded outwards or inwards and fixed in 
5 place in a suitable manner. 

The above-described procedure takes place in conventional machines, 
normally as an intermittent process, i.e. the conveyor stepwise displaces the 
different packaging containers between the stations for bottom 
forming/ sealing, filling and top forming/ sealing. Since each packaging 

10 container, in the instant of processing, is located in a stationary, accurately 
fixed position, processing and sealing may take place with the aid of 
intermittently operating, reciprocating processing tools. Normally, 
conventional sealing jaws are employed in this connection for thermosealing, 
the jaws reciprocating in a direction substantially transversely in relation to 

15 the direction of movement of the conveyor. In certain types of machines, 
preforming of the ends of the packaging container blank takes place partly 
during the movement of the conveyor up to the sealing stations, e.g. with the 
aid of rotary or fixed forming devices. For example, use is occasionally made 
of guides converging seen in the direction of movement of the conveyor in 

20 order to urge the end wall panels subsequently forming the end wall of the 
blank in a direction towards one another as a preparatory step to the actual 
final forming and sealing. 

The striving to produce packing or filling machines operating at high 
output capacity has entailed increasingly faster conveyor speeds and shorter 

25 stay-times in the different processing stations. However, in stepwise 
advancement of the conveyor, a limit is soon reached at which the contents, 
in particular if they are of low viscosity such as, for example, milk or juice, 
begin to slosh out of the packaging containers in connection with the jerking 
stepwise advancement movement. Attempts to adapt the acceleration and 

30 retardation speeds of the conveyor to meet the viscosity of the contents have 
entailed certain improvements, but in order to ensure a further increased 
machine capacity, it is necessary to depart from the intermittent conveyor 
movement and provide the machine with a continuously operating conveyor 
running at constant speed. This in turn renders impossible the employment 

35 of stationary processing tools which reciprocate transversely in relation to 
the conveyor. As a result, there is a general need in the art to realise a 
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method of forming and thermosealing packaging containers in continuously 
moving containers, regardless of whether these are moved at varying or 
constant speed. 

5 OBJECTS OF THE INVENTION - THE METHOD 

One object of the present invention is to realise a method of forming 
and thermosealing one end of a packaging container while the packaging 
container is fed, without stopping, through a processing station, e.g. a station 
for forming or sealing of the end portion of the packaging container. 
10 A further object of the present invention is to realise a method of 

forming and thermosealing one end of a packaging container, the method 
being suitable for use in continuous advancement of packaging containers in 
relation to fixed processing stations. 

Yet a further object of the present invention is to realise a method of 
15 forming and thermosealing one end of a packaging container, the method 
making for considerably increased production speed as compared with prior 
art methods. 

Still a further object of the present invention is finally to realise a 
method of forming and thermosealing one end of a packaging container, the 
20 method not suffering from the limitations and drawbacks inherent in prior 
art, similar methods. 

SOLUTION 

These and other objects have been attained according to the present 
25 invention in that the method described by way of introduction has been 
given the characterizing features that the conveyor displaces the packaging 
container through the forming station in contact with mechanical forming 
devices which progressively reform the packaging container end until such 
time as opposing walls thereof meet one another in a sealing fin oriented in 
30 the direction of movement of the packaging container, whereafter the 
conveyor further displaces the packaging container end in between sealing 
devices disposed in the sealing station which heat thermoplastic material 
located in the sealing fin to sealing temperature, whereafter wall portions 
included in the sealing fin are mechanically urged against one another 
3 5 during simultaneous cooling and continued advancement. 
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A preferred embodiment of the method according to the present 
invention has further been given the characterizing features as set forth in 
appended subclaim 2. 

There is also a need in the art to realise a machine for the continuous 
part production of packaging containers in accordance with the above- 
disclosed method, i.e. a machine in which a continuously running conveyor 
displaces packaging containers through sequentially disposed processing 
stations, e.g. stations for forming and thermosealing of an end portion of a 
packaging container. 



OBJECTS OF THE INVENTION - THE APPARATUS 

One object of the present invention is to realise an apparatus for 
forming and thermosealing one end of a packaging container which 
continuously moves through stations for forming and sealing. 

15 A further object of the present invention is to realise an apparatus for 

forming and thermosealing one end of a packaging container, the apparatus 
making it possible to process continuously moving packaging container 
blanks, i.e. packaging container blanks advanced by means of a conveyor. 

Yet a further object of the present invention is to realise an apparatus 

20 for forming and thermosealing one end of a packaging container, the 
apparatus including stationary forming and sealing devices. 

Still a further object of the present invention is to realise an apparatus 
for forming and thermosealing one end of a packaging container, the 
apparatus lacking intermittently moving parts. 

25 Yet a further object of the present invention is finally to realise an 

apparatus for forming and thermosealing one end of a packaging container, 
the apparatus - despite simple and economical design and construction - 
making for a packaging or filling machine with considerably increased 
capacity compared with prior art, intermittently operating machines. 

30 

SOLUTION 

The above and other objects have been attained according to the 
present invention in that an apparatus of the type described by way of 
introduction has been given the characterizing features that the forming 
35 station includes a mechanical forming device which is disposed along the 
conveyor a distance therefrom, as well as sealing devices disposed in the 
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sealing station, the sealing devices similarly extending along the conveyor a 
distance therefrom and being disposed to heat a sealing region of the 
packaging container, and also compression devices disposed after the sealing 
devices and disposed to mechanically compress the heated wall portions so 
5 that these, after cooling, are sealed to one another in liquid-tight fashion. 

Preferred embodiments of the apparatus according to the present 
invention have further been given the characterizing features as set forth in 
appended subclaims 4 to 10. 

10 ADVANTAGES 

The method and the apparatus according to the present invention 
thus make possible, through their continuous operational mode, a packing 
and filling machine with a continuously running packaging conveyor, which 
entails not only a considerably higher output capacity but also smoother 

15 operation and reduced wear compared with packing and filling machines of 
prior art type in which both the packaging conveyor and the processing tools 
move intermittently. 

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS 
20 One preferred embodiment of both the method and the apparatus 

according to the present invention will now be described in greater detail 
hereinbelow, with particular reference to the accompanying, schematic 
Drawings which show only those parts and details essential to an 
understanding of the present invention. In the accompanying Drawings: 
25 Fig. 1 is a schematic perspective view of an upper portion of a per se 

known packaging container during forming and sealing in accordance with 
the method according to the present invention- 
Fig. 2 is a perspective view of the apparatus according to the present 
invention; 

30 Fig. 3 shows parts of the apparatus of Fig. 2 in another perspective; 

Figs. 4 A-E show mutually subsequent cross sections through folding 
rails in the apparatus according to the present invention; 

Fig. 5 is a cross section through parts of inductors in the apparatus 
according to the present invention; 
3 5 Fig. 6 shows, in perspective and on a larger scale, a part of the sealing 

station according to the present invention; and 
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Fig. 7 shows, on a larger scale, a part of two compression rollers 
according to the present invention. 

DESCRIPTION OF PREFERRED EMBODIMENT 
5 The method and the apparatus according to the present invention are 

intended to form and thermoseal at least one end of a per se known 
packaging container 1 which, in its final form, is substantially 
parallelepipedic or brick-shaped. Packages of this or similar type are 
common for packing different types of products such as, for example, milk 

10 or juice, but also for packing highly viscous or semi-solid products, for 
example puddings or cheese. The packaging containers are typically 
manufactured from a laminated packaging material which includes layers of 
fibrous material, e.g. paper, as well as thermoplastic and aluminium foil 
(Alifoil). The thermoplastic layers preferably surround the fibrous layer and 

15 cater for the liquid-tightness properties of the packaging container. 
Moreover, the thermoplastic makes it possible to thermoseal packaging 
material to itself or to other thermoplastic materials. The Alifoil ensures the 
material's gas barrier and light barrier properties and also makes possible 
inductive heating of the laminate, e.g. in connection with sealing. 

20 Fig. 1A shows the upper portion of a packaging container blank 2 

which is manufactured from a packaging laminate which is of the previously 
described type, which is provided with a crease line pattern, and which 
includes four pairwise parallel side wall panels 3 and also end wall panels 4 
located at their upper and lower ends. Only the end wall panel 4 located at 

25 the upper end at the packaging container blank 2 is visible in Fig. 1, but it is 
assumed that the opposing, lower end of the packaging container 1 may be 
of the same type as the upper end, or be designed in any other optional 
previously known manner. The end wall panels 4 include, on the one hand, 
two opposing, rectangular end wall panels 4' (main panels), and on the other 

30 hand substantially triangular end wall panels 4" (folding panels) located 
between them. At the upper end of the end wall panel 4 facing away from 
the side wall panels 3, there is a sealing panel 5 extending around the 
circumference of the packaging container blank 2. When the packaging 
container 1 is ready-formed, i.e. when the end wall panels 4 and sealing 

3 5 panels 5 of the packaging container blank 2 have been folded together for the 
formation of a substantially planar end wall, the two substantially 
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rectangular main panels 4' together form the actual end wall surface over 
which the mutually sealed sealing panels 5 extend as a transverse sealing fin 
6. The triangular folding panels 4" are folded together to flat-laid, 
substantially triangular corner flaps 7 which have been folded down and 
5 connected to two opposing side wall panels 3. The end portions of the 
sealing fin 6 extend over the downwardly folded corner flaps 7. 

Figs. IB and 1C show the progressive reforming of the packaging 
container blank 2 into a finished packaging container 1. In Fig. IB, the 
reforming operation has been commenced in that the downward folding of 

10 the end wall panels 4 has begun and the sealing panels 5 have been brought 
closer to one another. In Fig. 1C, the sealing panels 5 are in contact with one 
another and can be sealed together for the formation of the sealing fin 6, at 
the same time as the triangular end wall panels 4" have been united for the 
formation of the opposingly located, flat-laid corner flaps 7 which, however, 

15 have not yet been folded down and sealed to the side wall panels 3 of the 
packaging container 1. 

The method and the apparatus according to the present invention are 
intended to cater for the above-described, per se known reforming and 
sealing of the end wall of the packaging container blank 2 (Figs. 1 A - 1C) in a 

20 continuous and rational manner. In order to carry this into effect, use is 
made of the apparatus illustrated in Fig. 2, which includes a conveyor 8 in 
the form of a flexible or jointed belt which carries a number of sequentially 
disposed cassettes 9 for accommodating the packaging container blanks 2. 
The cassettes 9 may be of any optional configuration, but preferably are of U- 

25 shaped cross section and suitably include means (not shown) for fixing the 
packaging container blank 2 in the desired axial position in the cassette 9. In 
this position, at least the one (lower) end portion of the packaging container 
blank 2 will extend outside the lower defining surface of the cassette 9, Le. 
the end wall panels 4 and the sealing panels 5 will be accessible for 

30 processing outside the lower end of the cassette 9. The conveyor 8 moves 
continuously and preferably at uniform speed from left to right in Fig. 2, the 
cassettes passing in sequence a preforming assembly 10 for preforming the 
one end portion of the packaging container blank 2, a forming station 11 for 
progressively reforming the end portion of the packaging container blank 2 

35 and uniting together the sealing panels 5 into the fin 6, as well as a sealing 
station 12 for liquid-tight sealing together of the end wall. The sealing station 
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12 includes, in sequence, a sealing device 13 for the inductive heating of the 
laminate layers included in the sealing fin 6, a pressure device 14 for 
compressing and sealing together the sealing panels 5 included in the fin 6, 
and a support device 15 for maintaining compression pressure on the fin 6 
5 until such time as the sealing operating has been completed. Each one of 
these stations included in the apparatus according to the present invention 
will now be described in greater detail. 

Like other parts of the apparatus, the various processing stations are 
carried in a per se known manner by a frame (not shown) which also 

10 supports the remaining machine parts which are not illustrated in the 
Drawings but are conventional, such as electric motors, drive shafts, belts 
and other mechanical or electric units. The processing stations are disposed 
linearly after one another along a straight section of the conveyor 8 which, 
with the aid of the cassettes 9, continuously displaces the packaging 

15 container blanks 2 from left to right in Fig. 2. The lower end surface of the 
cassettes 9 is located a few millimetres' distance above the adjacent parts of 
the stations. By guiding the cassettes in this manner past the different 
stations, the end wall panels 4 and sealing panels 5 projecting out of the 
lower parts of the cassettes will be in contact with the different processing 

20 parts of the forming stations and can, as a result, during progressive 
displacement through the stations, be reformed into a packaging container 
end wall of the desired final form (Fig. 1C). 

The preforming assembly 10 is first in the row of processing stations 
seen in the direction of movement of the conveyor 8. The preforming 

25 assembly 10 is, like the other processing stations included in the apparatus 
according to the present invention, fixedly connected to and carried by a 
frame (not shown). The preforming assembly 10 includes rotary squeezers 16 
which are located in register with one another and symmetrically in relation 
to the conveyor 8, as well as being carried by drive shafts 17, 18. The drive 

30 shafts 17 and 18 are supported by journals 19 of conventional type which are 
fixedly connected to the frame (not shown). The drive shafts 17 and 18 
further each carry their belt pulley 20 which, by means of a belt (not shown), 
is connectable to one or more prime movers of known type. In such instance, 
the squeezers 16 may be rotated via the belt pulleys 20 in opposite directions, 

35 i.e. such that the registering parts of the squeezers 16 move substantially in 
the same direction as the conveyor 8. Each squeezer 16 is in the form of a 
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cross through which the drive shaft 17, 18 extends in the centre of the cross. 
The ends of the arms of the cross display gently curved work surfaces 21 
which coincide with an imaginary circle extending around each squeezer 16 
and whose diameter coincides with the distance between two opposing work 

5 surfaces 21. The distance between the two squeezers 16, i.e. the distance 
between the temporarily mutually facing work surfaces 21, is less than the 
distance between two opposing main end panels 4' when these are located in 
a plane with adjacent side wall panels 3 (Fig. 1A). An imaginary centre line 
for the various processing stations further extends centrally between the 

0 above-mentioned opposing work surfaces 21 on the two squeezers 16, as is 
apparent from Fig. 3. 

After the preforming assembly 10, there follows the forming station 11 
which includes a forming device 22 extending along the conveyor 8. More 
precisely, the forming device 22 includes two mutually parallel folding rails 

5 23 each with their work surface 24 whose orientation varies along the length 
of the forming device 22. As will be apparent from Figs. 4A-E, which show 
repeated cross sections distributed uniformly over the length of the folding 
rails 23, the work surfaces 24 at the intake end of the folding rails 23, i.e. the 
end located most proximal the preforming assembly 10, are substantially 

D parallel with the longitudinal axis of a packaging container 1 advanced by 
the conveyor 8. In other words, the work surfaces 24 are parallel with one 
another and are disposed mutually spaced apart a distance which 
substantially corresponds with the distance between the mutually facing 
work surfaces 21 on the squeezers 16. Seen in the direction of movement of 

5 the cassettes 9, the inclination of the work surfaces 24 thereafter 
progressively changes so that, midway along the folding rails, these are 
located substantially at an angle of 45° to the above-mentioned plane (Fig. 
4C). At the final end of the folding rails, i.e. at the end facing towards the 
subsequent sealing station 12, the work surfaces 24 are located in a common 

3 horizontal plane (Fig. 4E) which is located immediately adjacent (1-2 mm) 
the lower surface of the cassettes. Between the two folding rails, there now 
remains only an interspace which is equal to or slightly exceeds the total 
thickness of the wall portions included in the sealing fin 6. 

A distance after the forming device 22 of the forming station 11, there 

5 is disposed the sealing device 13 of the sealing station 12. This is also 
disposed linearly in relation to the remaining sealing stations and the 
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conveyor 8. The sealing device 13 includes two inductors 25 disposed on 
either side of the centre of the conveyor 8 and fixedly connected to the frame 
(not shown), being mutually mirror-reversed and also disposed a distance 
from each other (Fig. 5). As will be apparent from the cross section through 
5 parts of the two inductors 25 illustrated in Fig. 5, each inductor includes a 
coil (not shown) with two parallel conductors 26, as well coolant ducts 27 
located behind them. The conductors are, in a conventional manner, 
connectable to a current source (not shown), and are intended for induction 
heating of the layer of aluminium foil located in the sealing panels 5 of the 

10 packaging container blank 2. The distance between the two work surfaces 28 
of the inductors 25 facing towards one another is slightly greater than the 
total thickness of the sealing panels 5 included in the sealing fin 6, which 
ensures that inductive heating of the sealing fin can actually take place. This 
technique is per se well known in the art and is not likely to need any 

1 5 detailed description in this context. 

The sealing station 12 also includes a pressure device 14 disposed 
after the sealing device 13, the pressure device 14 displaying two 
cooperating pressure rollers 29 and 30. The pressure rollers 29 and 30 are 
driven, like support rollers 31 located in subsequent support devices 15, by 

20 means of a cogged belt 32 which, by the intermediary of a belt pulley 33 and 
a drive shaft 34, are connectable to a per se known electric drive motor (not 
shown). The pressure rollers 29 and 30 are supported by mutually parallel 
shafts which are similarly parallel with the longitudinal axis of the 
packaging container blank 2 located in the cassettes 9. As will be apparent 

25 from Fig. 7, the one pressure roller 29 (which is manufactured from a hard 
material, such as stainless steel) includes a projecting flange or ridge 35 
which is located one or a few millimetres higher than the surrounding 
cylindrical work surface of the pressure roller 29. The cooperating pressure 
roller 30 is cylindrical throughout its entire height but displays a surface 

30 layer 36 of flexible material forming its work surface, e.g. rubber. The 
distance between the work surface of the pressure roller 29 and the surface 
layer 36 consisting of rubber on the pressure roller 30 is substantially equal 
to or slightly less than the total thickness of the sealing panels 5 included in 
the sealing fin 6. The distance between the part of the work surface of the 

3 5 pressure roller 29 which is carried by the flange 35 and the flexible surface 
layer 36 on the pressure roller 30 is considerably less and amounts to 
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substantially only approximately 1 mm. Like, for example, the squeezers 16, 
the two pressure rollers 29 and 30 are driven in opposite directions of 
rotation, i.e. so that their temporarily mutually facing parts of the work 
surface move in the same direction as the cassettes 9 conveyed by means of 
5 the conveyor 8 past the pressure rollers 29 and 30. 

After the pressure device 14, seen in the direction of movement of the 
conveyor 8, the sealing station 12 displays the support device 15 with the 
previously mentioned support rollers 31 which are disposed in two parallel 
rows along the path of movement of the conveyor 8. The support rollers 31 

10 are carried by mutually parallel shafts (not shown) which are freely rotatably 
journalled in two mutually parallel reel holders 37 located adjacent one 
another. At the opposite side of the reel holders which is not visible, the 
shafts of the support rollers 31 display belt pulleys which, with the aid of the 
previously mentioned cogged belt 32, may be driven in opposite directions 

15 so that the work surfaces of the support rollers 31 facing towards one 
another move in the direction of movement of the conveyor 8. The distance 
between the work surfaces of the support rollers 31 included in the two rows 
is slightly less than the total thickness of the sealing fins 6 of the packaging 
containers. The support rollers 31 are manufactured from, or display a 

20 surface layer of a relatively flexible material, e.g. rubber. 

As will have been apparent from the foregoing description, the 
apparatus according to the present invention includes a number of 
processing stations disposed in line with each other which, on operation of 
the apparatus, sequentially act on end portions of the packaging container 

25 blanks 2 projecting from the cassettes 9. More precisely, in accordance with 
the method according to the present invention, a packaging container blank 
2 which is carried by any optional cassette 9 will, in its one end portion, be 
reformed from the appearance illustrated in Fig. 1A to the appearance 
illustrated in Fig. 1C, i.e. the end portion of the packaging container blank is 

30 closed and sealed in liquid-tight fashion in the sealing fin 6. When one end of 
a packaging container is to be formed and thermosealed in accordance with 
the present invention, a packaging container blank 2 is, as was previously 
mentioned, first placed in one of the cassettes 9 of the conveyor 8, In such 
instance, the packaging container blank 2 is oriented such that its one end 

3 5 projects outside the lower end region of the cassette 9. More precisely, the 
end portion extends substantially along the side wall panels 3, which implies 
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that the end wall panels 4 and sealing panels 5 extend down beneath the 
cassette 9 and will be freely accessible for processing when the relevant 
cassette is displaced with the aid of the conveyor 8 from left to right in Fig. 2. 
In such instance, the packaging container blank 2 first arrives at the 
5 preforming assembly 10 which rotates at substantially the same peripheral 
speed as the linear speed of the conveyor 8. The two mutually cooperating 
work surfaces 21 will then, on rotation of the squeezers 16, come into contact 
with a front portion of the opposing main end panels 4' of the packaging 
container blank 2 which, because of the distance between the two work 

10 surfaces 21 will, in such instance, be actuated in a direction towards one 
another. More precisely, the two main end panels 4' will be folded towards 
one another around a substantially horizontal fold line located between the 
main end panels 4* and adjacent side wall panels 3. At the same time, the 
triangular folding panels 4" will be forced outwards so that the sealing 

15 panels 5* bordering on the two main end panels 4" can approach one another, 
as is illustrated in Fig. IB, 

When the packaging container blank 2, with the aid of the preforming 
assembly 10, has been reformed in the above-described manner, the 
projecting end portion is, on the continued displacement of the conveyor 8, 

20 led in between the two folding rails 23 of the forming device 22, whereupon 
the mutually parallel work surfaces 24 of the folding rails come into contact 
with the main end panels 4* at their upper edge regions adjacent the sealing 
panels 5. The progressively changing inclination of the work surface 24 of 
the folding rails 23 here entails a progressive converging of the main end 

25 panels 4* until such time as the sealing panels 5 abut against one another and 
together form the sealing fin 6. The sealing fin 6 is now displaced with the 
aid of the conveyor 8 further to the sealing station 12 and, more precisely, in 
between the two inductors 25 of the sealing device 13 which have been 
activated in that the conductors 26 have been connected to the previously 

30 mentioned current source (not shown). In such instance, a magnetic 
alternating current is generated around the conductors 26 which, by 
cooperation with the layer of aluminium foil included in the packaging 
laminate, entails an inductive heating of the aluminium foil layer in those 
parts of the sealing panels 5 which are to be sealed to one another. When the 

35 sealing fin 6 of the relevant packaging container 1 has passed along the 
entire length of the inductors 25, the heating of the aluminium foil has 
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resulted in adjacent parts of the thermoplastic layers of the packaging 
laminate being heated to sealing temperature (in, e.g. polypropylene 
approximately 160-170°Q so that a thermosealing of the thermoplastic layers 
included in the sealing panel 5 to each other is made possible. 
5 The packaging container 1 is thereafter moved from the sealing device 

13 to the pressure device 14 where, more precisely, the projecting sealing fin 
6 (now heated to sealing temperature) runs in between the two mutually 
cooperating pressure rollers 29, 30. The sealing panels 5 included in the 
sealing fin 6 are now compressed against one another so that the heated 

10 thermoplastic layers at the inside of the packaging container are caused to 
fuse together. A particularly concentrated compression takes place with the 
aid of the flange 35 of the pressure roller 29, which further reduces the free 
distance between the work surfaces of the pressure rollers 29 and 30. The 
force of this compression is regulated by a suitable selection of the flexible 

15 surface layer 36 on the compression roller 30. In such instance, it will be 
ensured that a liquid-tight, well-compacted seal is obtained along the part of 
the sealing fin 6 facing towards adjacent main end panels 4', which 
guarantees a liquid-tight seal. After the sealing-together, the contact pressure 
is maintained between the now mutually united thermoplastic layers facing 

20 towards one another at the inside of the sealing fin 6 with the aid of the 
support rollers 31 which, during the continued transport of the relevant 
packaging container 1, surround the sealing fin 6 and ensure that the sealing 
panels 5 included in this fin continue to be urged against one another at 
suitable abutment pressure until such time as the heated thermoplastic 

25 layers have once again cooled and the seal is completed. In such instance, the 
mutual cooperating rotation of the support rollers 31 contributes in the as yet 
still warm sealing fin 6 being subjected to uniform compression and 
advancement without the sealing panels 5 included in the sealing fin 6 being 
exposed to any mutual movement which would weaken the resultant seal. 

30 When the sealing fin 6 has passed the support rollers 31, the cooling of the 
sealing fin 6 has continued for such a length of time that the mutually 
interconnected thermoplastic layers have once again hardened and thereby 
formed the desired, liquid-tight and strong bonding of the sealing panels 5 
included in the fin 6. After discharge from the support rollers 31 of the 

35 support device 15, an additional forming processing of the packaging 
container 1 takes place in a per se known manner in order to fold down the 



WO 00/44619 



14 



PCT/SE00/00163 



flat-laid corner flaps 7 with associated parts of the sealing fin 6 and to seal 
these to the outside of the packaging container. However, this is a per se 
known technique and forms no germane part of the present invention. 

With the aid of the method and the apparatus according to the present 
5 invention, it will thus be possible, during continuous displacement of the 
packaging container blanks 2, to realise a forming and thermosealing of the 
one or both of the end portions of the packaging container 1. This makes for 
a considerably increased working speed compared with prior art similar 
machines which normally operate with stepwise advancement of one or 
10 more packaging containers. The design and construction according to the 
present invention are also considerably simpler and thereby both more 
economical and more reliable, since they include but few moving parts and 
moreover totally lack moving parts executing a reciprocating movement. 
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WHAT IS CLAIMED IS: 

1. A method of forming and thermosealing one end of a packaging 
container comprising layers of thermosealable material, the packaging 

5 container being displaced by means of a conveyor through a forming station 
and a sealing station, characterized in that the conveyor (8) displaces the 
packaging container (1) through the forming station (11) in contact with 
mechanical forming devices (22) which progressively reform the packaging 
container end until such time as opposing walls thereof meet one another in 

10 a sealing fin (6) oriented in the direction of movement of the packaging 
container, whereafter the conveyor (8) further displaces the packaging 
container end in between sealing devices (13) disposed in the sealing station 
(12) which heat thermoplastic material located in the sealing fin (6) to sealing 
temperature, whereafter wall portions included in the sealing fin are 

15 mechanically urged against one another during simultaneous cooling and 
continued advancement. 

2. The method as claimed in Claim 1, characterized in that the 
advancement of the packaging container (1) takes place continuously and at 

20 uniform speed through the processing stations. 

3. An apparatus for forming and thermosealing one end of a packaging 
container (1) which is displaced by means of a conveyor (8) through a 
forming station (11) and a sealing station (12), characterized in that the 

25 forming station (11) includes a mechanical forming device (22) which is 
disposed along the conveyor (8) a distance therefrom, as well as sealing 
devices (13) disposed in the sealing station (12), the sealing devices similarly 
extending along the conveyor (8) a distance therefrom and being disposed to 
heat a sealing region of the packaging container (1), and also compression 

30 devices (14) disposed after the sealing devices and disposed to mechanically 
compress the heated wall portions so that these, after cooling, are sealed to 
one another in liquid-tight fashion. 

4. The apparatus as claimed in Claim 3, characterized in that the 
35 forming device (22) includes a folding rail (23) extending along the conveyor 

(8), with a work surface (24) which, seen in the direction of movement of the 
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conveyor, is commenced in a first orientation and terminated in a second 
orientation which differs 90° from said first orientation. 

5. The apparatus as claimed in Claim 4, characterized in that the first 
5 orientation is parallel with the longitudinal axis of a packaging container (1) 

advanced by the conveyor (8). 

6. The apparatus as claimed in Claim 4 or 5, characterized in that it 
includes two folding rails (23) provided with counter-facing work surfaces 

10 (24) which, at their final end, display a mutual interspacing which is equal to 
or slightly exceeds the total thickness of the wall portions included in the 
sealing fin (6) of the packaging container. 

7. The apparatus as claimed in any one or more of Claims 3 to 6, 
15 characterized in that the sealing device (13) includes an inductor (25) for 

inducing a heating magnetic field in a layer of conductive material included 
in the laminate. 

8. The apparatus as claimed in Claim 7, characterized in that an 
20 inductor (25) is located at each side of the path of movement of an end 

portion of a packaging container (1) advanced by means of the conveyor (8). 

9. The apparatus as claimed in any one or more of Claims 4 to 8, 
characterized in that a mechanical preforming assembly (10) is disposed 

25 ahead of the forming device (22) seen in the direction of movement of the 
conveyor. 

10. The apparatus as claimed in Claim 9, characterized in that the 
preforming assembly (10) includes two counter-rotating squeezers (16) 

30 disposed on either side of the conveyor (8) with peripheral mutually facing 
work surfaces (21) which are driven in the direction of movement of the 
conveyor (8) and at the same speed as the conveyor. 
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